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House dust is a frequent cause of allergic disease. On the assumption that
the house dust allergen is a single compound capable of being isolated, we have
attempted to free it from the allergenically inert material which is present in
aqueous house dust extracts. Allergenically active were distinguished from
allergenically inert fractions by means of comparative scratch tests. The data
obtained by these tests were analyzed statistically (1, 2). We are able to
report at this time the preparation of a highly purified and allergenically potent
fraction of house dust, the properties of which are an indication of the chemical
nature of the allergen.
The addition of dioxane to aqueous house dust extract, in the ratio of two
volumes of dioxane to three volumes of aqueous solution, precipitates allergeni-
cally inactive material which is removed by centrifugation. (All operations in
which dioxane comes in contact with the aqueous house dust extract are carried
out at 7°C.) The addition of a further amount of dioxane to give a final ratio
of three volumes of dioxane to one volume of aqueous extract precipitates an
allergenically active fraction which is recovered by centrifugation.
Additional amounts of allergenically inert materials are removed by dissolving
the purified fraction in one-tenth the original volume of water and repeating the
procedure described above. The glossy brown solid which remains when
adhering dioxane and water have been removed represents sixteen to twenty per
cent of the dissolved material in the aqueous house dust extract.
The highly active fraction obtained by two fractionations with the concentra-
tions of dioxane designated above cannot be further purified by continued frac-
tional precipitations. Treatment with concentrations of dioxane other than
those indicated above precipitates both active and inert material.
Further purification is obtained by almost saturating an aqueous solution of
the allergenically active fraction with ammonium sulfate (60 g. of the salt to
100 ml. of solution). This treatment produces a tan levitate which is easily
removed by centrifugation. The levitate is treated with water, and the solution
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again almost saturated with ammoniuna sulfate; a readily recoverable precipitate
is obtained. In the first ammonium sulfate precipitation, the solution is very
deeply colored, in the second it is very much lighter in color. Continued
precipitation removes very little additional color from the precipitate.
Adhering ammonium sulfate is removed by dialysis through a suitable semi-
permeable membrane. Number 1200 cellophane is excellent for the purpose
since it permits the passage of large amounts of dialyzable material which con-
tain little allergenic activity. Number 600 cellophane or Visking Standard
Stretch membranes are satisfactory, even though they permit the passage of a
larger proportion of active material than does the number 1200 cellophane.
The purified fraction is allergenically very potent. The skin reacting potency
of this fraction is significantly greater per unit weight of dissolved material than
that of the original aqueous extract from which it was processed, the original
aqueous extract after extensive dialysis, and the original extract treated with
ammonium sulfate and dialyzed. The skin reacting potency of the purified
fraction is also significantly greater than that of the fraction obtained by a single
fractionation with dioxane, the fraction obtained by fractionation and refrac-
tionation with dioxane, and the latter fraction after dialysis (3, 4).
The diagnostic efficiency of the specific reactions Obtained with the purified
fraction is high. Positive scratch reactions to 0.87 to 0.50 per cent solutions of
purified house dust extract are diagnostic of allergic disease attributable to house
dust in 90.26±2.96 per cent to 91.53±2.78 of instances in which they occur (5).
Positive reactions to intracutaneous tests performed with solutions of about
.0003 the concentrations used for scratch tests are of similar diagnostic efficiency
(6). Purified house dust extract is neither a "primary irritant" nor an irritating
extract, so that the skin reactions produced by it are allergic in character.
Specific hyposensitization with the purified extract is effective. Local
reactions occur frequently. Constitutional reactions have been observed.
Definite relief of symptoms is obtained by hyposensitization alone in 84.7
per cent of cases (7).
The purified fraction is hygroscopic, and completely miscible with water. It
represents 5 per cent (average) of the dioxane refractionated solute, and 1 per
cent (average) of the dissolved material in the original aqueous extract. The
solid fraction contains 6 per cent (average) nitrogen and 6 per cent (average)
inorganic material, i.e., non combustible ash. It reduces Fehling's and Bene-
dict's solutions. It is completely precipitated from solution by lead acetate.
In aqueous solution it is not coagulated by heat. Color reactions could not be
observed because of the dark color of solutions of the fraction.
The allergenic activity of the purified fraction was not affected by exposure
to the action of diastase, emulsin, or try-psin. Its activity was significantly
reduced by the action of pepsin. However, five weeks exposure to 0.05 per cent
pepsin in .05N HC1 at 38° C. failed to destroy its allergenic activity.
The allergenic activity was significantly reduced, but not destroyed by in-
cubation of solutions of the fraction at pH's ranging from 2 to 9 at 38°C. for 6
months. Heating at 100°C. for 24 hours also failed to destroy the allergenic
activity.
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These data indicate that the house dust allergen is a very hardy compound
of protein nature.
The aqueous solution of the purified fraction has a pH of about 6.5. By
adjusting this solution to pH 2, a small amount of inert material is precipitated.
This precipitate does not dissolve when the pH of the solution is raised.
The action of trichioracetic acid on aqueous solutions of the purified fraction
freed of the inert material precipitated at pH 2 is variable. Neither 5 nor 10
per cent trichloracetic acid precipitates all of the activity. In most instances,
16 per cent trichioracetic acid deposits only a small amount of precipitate and
produces a concentrated colloidal supernatant solution containing allergenic
TABLE 1
Action of various reagents on the trichioracetic acid precipitate of the purified fraction
REAGENT (oa rzsr) BEACTION
Ammonium sulfate (saturated) Heavy precipitate
Sodium sulfate (saturated) Heavy precipitate
Zinc sulfate (saturated) Heavy precipitate
Sodium chloride (saturated) No reaction
Sodium chloride (saturated and acidified) No reaction
Picric acid Precipitate
Phosphotungstic acid Heavy precipitate
Tungstic acid Precipitate
Sulfosalicylic acid Precipitate
Tannic acid Precipitate
Molisch test Positive
Benedict's solution Reduced
Felling's solution Reduced
Iodine in potassium iodide No color
Biuret test Blue purple
Xanthoproteic test Deep yellow
Millon's test Dark red
a-nitroso f3-naphthol test Pink
Ehrlich diazo test Orange red
Adamciewicz test Negative
Acree-Rosenheim test Negative
Reduced sulfur test Negative
activity. Occasionally, the 16 per cent trichloracetic acid precipitates most of
the activity. The colloid can be discharged by high concentrations of elec-
trolytes, but in this case, practically all of the material of the purified fraction is
precipitated, and the precipitate is deeply colored. Solution of the trichioracetic
precipitate and treatment of this solution with trichloracetic acid again produces
a colloidal solution. Pre-treatment of the purified fraction with ifiter-cell,
variations in the concentration of the purified fraction, or preliminary removal
of an allergenically inert fraction precipitated from on&-third saturated am-
monium sulfate at pH 3.5 does not prevent the formation of the colloid solution
when trichloracetic acid is added.
The almost colorless precipitate obtained from 16 per cent trichioracetic acid
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is brought back into solution by dialyzing off the adhering trichioracetic acid.
In some cases the allergenic activity of the trichioracetic acid precipitate is
significantly greater than that of the ammonium sulfate precipitate freed of
material precipitated at a pH of 2; in other cases, no significant difference in
allergenic activity can be demonstrated. The action of various reagents on
the trichioracetic acid precipitate of the purified fraction is shown in table 1.
SUMMARY
Allergenically potent concentrates of house dust allergen are prepared by
subjecting aqueous extracts of house dust to two successive fractional precipita-
tions with dioxane, two successive precipitations from concentrated ammonium
sulfate solution, and dialysis.
The purified fraction is a dark brown, glossy solid completely miscible with
water. It exhibits the properties of both carbohydrates and proteins.
The action of pepsin, of heat, and of acid and base indicates that the house
dust allergen is a stable substance of protein nature.
Sixteen per cent trichioracetic acid produces a colorless, water-soluble precipi-
tate from the purified fraction which undergoes both protein and carbohydrate
reactions.
REFERENCES
(1) PABST, M. W., BOATNxR, C. H., AND EFRON, B. G.: Studies with antigens. V. Analy-
sis of comparative skin reactions by means of the Chi-square Statistic. N. 0. Med.
and Surg. J., 93: 142, 1940.
(2) PABST, M. R., BOATNER, C. H., AND EFRON, B. G.: Studies with antigens. X. The
statistical methods for the analysis of comparative skin reactions. N. 0. Med. and
Surg.J., 93:579, 1941.
(3) BOAPNER, C. H., EFRON, B. 0., ANDDOEFMAN, R. I.: The preparation of purified house
dust extracts. Science, 91: 389, 1940.
(4) BOATNER, C. H., EFRON, B. G., AND DORFMAN, R. I.: Studies with antigens. III.
The preparation of purified house dust extract. J. Allergy, 12: 176, 1941.
(5) EFRON, B. G., BOATNER, C. H., AND PABST, M. R.: Studies with antigens. VI. The
significance of scratch test reactions to purified house dust extracts. J. Invest.
Derm., 3: 401, 1940.
(6) EFRON, B. G., BOATNER, C. H., AND PABST, M. R.: Studies with antigens. VII. The
significance of reactions to intracutaneous tests performed with extracts of purified
house dust. J. Invest. Derm., 4: 95, 1941.
(7) EFEON, B. G., BOATNEB, C. H., AND EVERETT, P.: Studies with antigens. IX. Treat-
ment with purified extracts of house dust. N. 0. Med. and Surg. J., 93: 514, 1941.
